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FINAL
JOB COMPLETION REPORT 
INVESTIGATIONS PROJECTS
State Of: New York
Project No: W-105-R-6
Name: Wildlife Habitat Improvement
in the Central Adirondack 
Mountains
J ob No: I-A
Title: An Evaluation of the Size
and Shape of Forest Clearings
Period Covered: April 1, 1963 through March si, 1966
Abstract: In 1959 four study areas were chosen in a cut-over Northern 
Hardwood Forest type on the Archer and Anna Huntington Wildlife 
Forest Station in the Central Adirondacks. Seven clearing 
locations were described in each of these study areas interacting 
three sizes, 1.6, O.576 and O.256 acres, with two shapes, souare 
and north-south oriented strip. A second O .576 acre strip was 
oriented east to west in each study area.
A pre-treatment tally was performed. Woody vegetation and 
pellet groups of deer, hare and ruffed grouse were recorded on 
608 permanently located milacre plots within the clearings (a 
3.125 percent sample). Ground cover was tallied on a meter sauare 
plot within each milacre plot. Analysis of the pre-treatment data 
revealed that the individual study areas were not teplica.tions 
for seven of eight indicator species. A separate analysis of the 
same indicator species, however, revealed that 0.576 acre strips 
were comparable for tests of orientation effect.
In the summer of I960 the clearings were established with 
sodium arsenite in spaced axe cuts and 2^5-T and oil applied with 
portable mist blowers.
After three growing seasons a post-treatment tally of vegeta­
tion and pellet groups was conducted. In addition data were col­
lected on deer browsing of the woody plants.
Summaries c-f the pre and. post clearing tallies revealed 
changes in specie? composition and. height class freauencies. The 
ferns, grasses and sedges as well as yellow birch and red rasp­
berry seemed to be favored by the clearings. The post-treatment 
tally revealed that seven species constituted 98.8 percent of the 
observed browsing by deer. These species were pooled and studied 
as woody browse species in two height classes. The 0-2 foot 
height class exhibited significant increase when totaled for all 
clearings, the 2-4 foot height class exhibited significant
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decrease. Herbaceous plants and ferns also increased 
significantly.
An analysis of variance, showed that no particular size 
or shape of clearing was superior to the others in terms of 
vegetative response. There are some indications that the 1.6 
acre clearings may be nearly the size required to be useful to 
deer. The data also indicate that increases of aoproximately 
ten stems per milacre in the 0-2 foot height class of woody 
browse are related to deer activity increase as evidenced by 
pellet groups. Pre to post treatment decreases of up to five 
stems per milacre for the Z-k foot height class of woody 
browse appear to be related to deer activity. If decreases in 
this class exceed five stems per milacre deer activity rela­
tionships cease to exist.
Objectives: (l) To determine the vegetative response produced by three
sizes of forest clearings, 0.256, 0.576 and 1.600 acres; (2) to 
determine if differences in response exist between strip clear­
ings and square clearings, and, if so, what the differences are: 
(3 ) to determine the longevity of the response produced by the 
above variables; (4) to determine if differences in vegetative 
response exist between strip clearings oriented north-south and 
east-west, and, if so, what the differences are; (5 ) to 
particularly observe the response of vegetation of known impor­
tance to wildlife, and to attempt to correlate this with evidence 
of use by wildlife; and, (6) to observe the possibilities of 
the clearings for regenerating cut-over hardwood stands.
As this investigation progressed it became clear that a more 
basic objective, knowledge of the overall advisability of 
creating forest clearings for wildlife, might be realized. As 
with all studies the objective were met with varying degrees of 
success.
Techniques General: The method used may be divided into five basic
Used: steps: (l) selection and preparation of the clearing sites;
(2) pre-treatment tally of vegetation; (3 ) establishment of the 
clearings; (h0 post-treatment tallies of vegetation; and (5 ) 
analysis of data.
Selection and Preparation of the Clearing Sites: The four
blocks in which the clearings were made were all located in a 
second-growth area on the Archer and Anna Huntington Wildlife 
Forest Station. Study blocks were confined to hardwood types. 
The area was chosen because: (l) it is accessible; (2) tree 
reproduction has generally responded tioorly to the cutting; and
(3 ) little or no timber wastage was involved. It is believed 
that this area is representative of cut-over hardwood forest
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in the Central Adirondack Mountains. (Figure 1 illustrates
the arrangement of Blocks).
Individual clearings were placed such that at least two 
chain spacing was maintained between individual clearings and 
"between outermost clearings and Block Boundaries (also the type 
edge).
Seven clearings, three squares and four strips, were 
delineated within each Block using compass and chain. One square 
and one strip of each of three sizes, 0.256, O.576, and 1.600 
acres, were delineated. In addition, in order to test the 
significant of orientation on vegetative response, a second O.576 
acre strip, oriented essentially east-west, was established. All 
other strips were oriented north-south. The boundaries of square 
clearings were established parallel to the strips. The boundaries 
of all clearings were marked with red paint and the clearing’s 
designation affixed on a metal sign in its southwest corner.
Milacre, woody vegetation sampling plots were then located 
within the clearings. These sample plots were located so as to 
be an equal distance apart. The plots in the outer rows were 
placed an equal distance from the edge of the clearing. Figure 
2 depicts the arrangement of the clearings and plots within one 
Block. Square meter plots, within the milacre plots, permitted 
sampling of the non-woody vegetation.
Pre-treatment Tally; Pre-treatment plot tallies were made 
during the summer of 1959- All woody vegetation in the milacre 
plots was tallied by stem count in two-foot height classes 
through 10 feet; the last height class being 10 feet and over. 
Herbaceous vegetation was also tallied by stem count on the 
square meter plots. Results of this tally are discussed below. 
White-tailed deer and snowshoe hare pellet group counts were 
also made on the milacre plots.
Sstablishement of Clearings: Chemical treatment of the vegeta­
tion to establish the clearings was begun in June I960. Defoli­
ant in the form of 2^5-T and oil was applied by chemical mi^t- 
blowers (Keikins Models 60 and 75) at the rate of four pounds 
acid equivalent per acre in a mixture of two quarts of chemical 
per five gallons of fuel oil. Trees one inch d.b.h. and larger 
were treated with sodium arsenite at a rate of approximately 
two quarts per acre using the conventional 9paced-axe cuts 
technique. The establishement of the clearings was completed in 
early August, i960. The "kill" appeared to be excellent during 
the fall of I960. Cost of chemical establishment of clearings 
of this type is estimated to be $25-00 per acre.
study areas 
Northern 
er and 
ite Forest
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Arrangement of Clearings and Milacre Sample Plots 
in a Representative Study Area (block).
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Repoisoning of Trees: In June of 1961 some repoisoning was 
necessary. Most trees requiring treatment were large sugar maples. 
Beech and yellow "birch constituted the bulk of the other species 
requiring additional treatment. Sodium arsenite was again applied 
to these trees in deep, spaced-axe-cuts.
Post-treatment of Vegetation; The post-treatment tally was made 
during the svmmer of 1963* The tally was made in the same 
manner as the pre-treatment tally. Additional attention was 
paid collecting data on deer browsing for all vegetative species. 
Estimates were made of the percent of stems browsed for each 
species. Data on snowshoe bare feeding was not collected.
Analysis of Data; The initial step in the analysis of data was completed 
in February, 1961. In order to test the similarity of the study 
blocks, a simple analysis of variance between blocks was employed 
for abundant species utilizing the pre-treatment tally. In each 
block the 1?0 sample plots were randomized into 10 classes of 17 
plots each for testing. Table I summarizes this analysis. It 
should be noted that all of the species abundant enough for 
testing in this manner, excepting yellow birch, display sig­
nificant variance at the one percent level of probability. It 
was thus concluded that the blocks are not true replications, 
and subsequent analyses proceeded accordingly.
A three-way analysis of variance for comparing the pre­
treatment vegetation of the clearings of difference shapes, sizes 
and orientation was completed. Randomized classes of sampling 
plots in the individual clearings were employed.
The results of this analysis for block variation 
associated with orientation as tested by the 0.576 acre strip 
clearing were reported previously and appear in Table II. The 
results of the analysis to evaluate block variance associated, 
with size and shape have not been reported as the design was 
found inadequate. It is believed that a stratification of plots, 
however randomly assigned to classes, tends to reduce estimates 
of the population variance. It is interesting to note, however, 
that many species exhibited significant variability associated 
with size and/or shape, in spite of the reduction due to strat­
ification. On the basis of these findings, subsequent analyses 
used the difference between pre and post treatment assessments 
of a particular attribute as the raw score, and treated blocks 
as a factor of interest.
Data Summaries; Summaries of the pre and post treatment tallies were 
prepared and mean stems milacre calculated for each species. 
Table III presents this data. Comparisons were made between the
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Table I. Analysis of variance of abundant species in the 0-2 foot height
__________ class between clearing study blocks.__________________________
.Species
Source of 
Variation
Degrees of 
Freedom
Sum of 
Squares
Mean
Square E
Sample^-’
Size
Sugar Between 3 1,237.869 412,623 36.65** 15.577
Maple Error 36 405,241 11,257 — -
Total 39 1,643,110 - - -
Yellow Between 3 10,889 3,630 2.19 2,005
Birch Error 36 59,699 1,658 - -
Total 39 70,538 - - -
Beech Between 3 9,6i4 3,205 15.33** 1,815Error 36 7,523 209 - -
Total. 39 17,137 - - -
Witch- Between j> 50,057 16,686 6.43** 5,387
hobble Error 36 93.370 2,594 — -
Total 39 143,427 - - -
Red Rasp- Between 3 53,822 17,941 6.71** 4,269
berry Error 36 96,268 2,6?4 - -
Total 39 150,090 - - -
Wood Between 3 21,993 7.333 4.55** 3,569Fern Error 36 57,989 1,611 — —
Total 39 79,987 - - -
Wood Between 3 73,263 24,421 4.84** 3.117Sorrel Error 36 181,432 5,040 — —
Total 39 254,695 - - -
Club Between 3 25,188 8,396 4.43** 2,215Moss Error 36 69,859 1,940 —
Total 39 95.047
1 . Humber of stems tallied.** Significant at the 1$ level of probability.
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Table II. Analysis of variance of abundant species in the 0-2 height
___________ class, between north-south and east-west oriented strip clearings
.Species
Source of 
Variation
Degrees of 
Ereedom
Sum of
Souares
Mean
Square E
Samplel
Size
Sugar Orientation 1 13 13 0.01 2,87 6
Maple Error 16 38.615 2,413 — —
Total 1? 38,628 - - -
Yellow Orientation 1 4,134 4, 134 4.99* 519
Bi rch Error 16 13*245 826 — —
Total 1? 17,379 - - -
Beech Orientation 1 5 5 0.10 271
Error 16 777 49 - —
Total 17 782 - - -
Red Orientation 1 15 15 0.24 235
Maple Error 16 987 62 wm —
Total 17 1,002 - - -
Red Orientation 1 433 433 0V34 1,252Raspberry Error 16 20,552 1,285 - -
Total 17 20,985 — - -
Witch- Orientation 1 1.305 1,305 1.96 1,079hobble Error 16 10,635 665 —
Total 17 11,940 - - -
Wood Orientation 1 1,998 1,998 2.80 859Fern Error 16 11 >13 713 — —
Total 17 13,411 - - -
Wood Orientation 1 1,536 1,536 0.22 660
Sorrel Error 16 112,951 7,059 - —
Total 17 114,487 - - -
Club Orientation 1 2,147 2,147 1.95 497
Moss Error 16 17,597 1,100 - —
Total 17 19,744 - - -
Grasses Orientation 1 160 160 0.18 378
Error 16 14,080 860 — —
Total 17 14,240 - - -
1* Dumber of stems tallied.
* Significant at the 5 percent level of probability.
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Table III. Comparison of Stem Counts (x/ milacre) of Plant Species in the Pre- 
and Post-Clearing Vegetation
Species Pre Post Species Pre Post
Ash, sp 0.0 0.19 Clintonia 0.22 0.02
Ash, white 0.32 O.2.5 Clubmoss sp. 13.03 2.57
Aspen, quaking .01 0.01 Cucumber root 0.28 0.18
Aspen, sp. .01 0.01 Dogwood, dwarf 1.35 0.26Balsam fir 0.03 0. Oh False lily 0.75 3*64Beech 5.12 5-^3 False violet 1.01 1.46
Birch, white 0?0 0.01 Fern, beech 0.00 2.94
yellow 3.08 14.56 Christmas 0.07 0.34Blackberry 0.01 0.06 Hay-scented. 0.00 34.36
Cherry, black 0.04 0.03 Lady 0.00 0.27
choke 0.01 0.01 New York 0.00 2.65
pin 0.00 0.05 Sensitive 0.07 0.03
Dogwood, alt.-leaved 0.01 0.01 Shield 0.00 0.03
Elder, scarlet 0.08 0.7 6 Wood 20.98 57.07
Hemlock 0.02 0.12 Fire weed 0.00 0.48
Honeysuckle 0.22 0.18 Five fingers 0.01 0.00
Hornbeam 0.01 0.01 Goldenrod spn. 0.00 0.14
Maple, mountain 0.12 0.00 Goldthread 0.15 0.26
red 0.86 *+•77 Grass sp. IA.00 56.60
striped O.67 0.24 Ground pine 0.09 O .36
sugar 23.25 24.78 Hawkweed, spp. 0.00 0.Q5
Halsin, wild 0.00 0.01 Devil's paint 0.06 0.08
Raspberry, red 7.90 29.89 King devil 0.00 0.06
Bibes, sp. 0.0 0.01 Horsetail 0.01 0.02
Shadbush 0.0 0.01 Indian pipe 0.06 0.00
Spirea tomentasa - 0.02 J ack-in-the-pulpit 1.66 0.49
Spirea spp. 0.01 - J ewelweed 0.48 1.39
Spruce, red 0.39 O.Bl Lady's thumb 0.00 1.24
White cedar 0.00 0.01 Moccasin flower 0.00 0.01
Willow sp. 0.01 0.00 Nettle, hemp 0.00 0.30
Witchhobble 14.12 4.67 Nightshade 0.28 0.72
1411 woody plants” 56.24 86.38 Partridgeberry 1.59 0.49
Pearly everlasting " 0.12 1.05 Fussy toes 0.00 2.48
Aster sp. 0.06 0.14 Raspberry, dwarf 1.86 1.84
Baneberry spp. 0.01 0.00 Sarsaparilla 0.35 0.01
Bedstraw 1.19 - Sedge spp. 2.42 30.68
, rough - O.34 Sheep sorrel 0.00 1.56
, sweet scent. - 2.29 Shinleaf 0.00 0.A9
Bellwort 0.00 0.01 Skullcap, muddy 0.00 0.30
Bindweed sp. 0.00 0.01 Speedwell 0.11 1.45
Bishops cap 5.18 3. *+2 Starflower 0.04 O.32
Blueberry 0.01 0.00 Strawberry 0.00 0.21
Bugle weed 0.02 1.03 Thistle, Canada 0.00 0.25
Carrion flower 0.00 0.01 Trillium spp. 0.21 0.15
Twin flower 0.11 0.00 Twisted stalk 0.16 0.02
"Unknown” 0.00 1.10 Violet spp. 11.96 46.72
Wood sorrel 18.3*+ 11.15 "All herbaceous
plants” 99.21 275.52
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species composition of the clearings pie and post treatment.
The pre treatment species composition is presented in Table I? 
and Figure J. The post treatment species composition is sum- 
mari'/ed in Table V and Figure h. Figure 5 and Table VI present 
the contribution of the woody plant species to browse. The 
percent browsed calculations in Table VI, for species with 
fewer than 500 stems are suspect due to the small sample size. 
Increase in activity of the white-tail deer on the clearings 
as evidenced by pellet group counts was documented and summarized 
in Table VII. Deer activity in relation to orientation of the 
0.576 acre strip clearing is summarized in Table VIII.
Stratification of the Data
& Analysis Design;___ __ _ On the basis of these descriptive
summaries several other analyses were conducted as planned.
Seven primary woody browse species were selected; 
sugar maple, yellow birch, beech, red maple, scarlet elder, 
red raspberry, and. witchhobble. These species were totaled 
for each plot, pre and post treatment, by height class. The 
differences on each plot between the pre and post tallies of 
0-2 foot and 2-b foot height classes were then used in the 
analysis of variance seen below.
This stratification seemed appropriate since browsing 
was essentially nonselective, seemingly closely linked with 
availability, and. these species provided ever 98v of the browse. 
Herbaceous plants were also totaled on each plot for analysis^ 
as were the ferns. While this procedure has disadvantages (lack 
of species identification) it lacks the bias caused by artificial 
groups of plots.
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SOURCE OE VARIATIONS DEGREES OF FREEDOM
Main Effects
Block
Size
Shape
3
2
1
First Order Interaction
Blocks x Size 
Blocks x Shape 
Size x Shape
6
3
2
Second Order Interaction 
Blocks x Size x Shape 6
Sampling Error 584
Total 607
Orientation was treated similarly with the same strat­
ification of plants. The analysis employed the following design:
SOURCE OF VARIATION DEGREES OF FREEDOM
Main Effects 
Block
Orientation
3
1
Interaction
Blocks x Orientation 3
Sampling Error 136
Total 143
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Table IV. The 15 Major Plant Species in the Pre-clearing Plant Community.
Species
Maple, sugar 
Pern, wood 
Wood sorrel 
Grass sp. 
Witchhoohle 
Clubmoss sp.
Violet sp. 
Baspherry 
Bishop*s cap 
Beech
Birch, yellow 
Sedge, sp. 
Baspherry, dwarf 
J ack-in-the-pulpit 
Partridgeberry
Percent of Total 
Plants (Stems'!
14.9
13*4
11.7
9.0
9.0
8.3 
7.6
5.0
3.3 
3.2 
1.9 - 
1.51.1 
1.0 
l.o
Table V. The 13 Major Plant Species in the Post-clearing Plant Community.
Species
Percent of Total 
Plants (Stems)
Wood fern 15.7
Grass 15.6
Violet spp. 12.9
Hay-scented fern 9.4
Sedge, spp. 8.4
Bed Baspherry 8.2.
Maple,' sugar 6.8
Birch, yellow 4.0
Wood sorrel 3.0
Beech 1.5
Maple, red 1-3
Witchhobble 1.2
False lily 1.0
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Figure 3* The Species Composition of the Woody Plant 
Segment of the Pre-Clearing Vegetation.
Height Class: O' - 2' Height Class 4' - 10'
Height Class 2l - kx Height Class 1C
S. Maple k. 
Other 3.9$ 
Beech 8.3$
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Table VI. Deer Browsing on ’foody Plant Species in tlie Post-Clearing Vegetation
Number of Steins
Species Total Browsed
Red raspberry 20326 7698
Sugar maple 16848 6222
Yellow birch 9903 2318
Beech 3694 1215
Red maple 3242 284
Witchhobble 3171 1002
Scarlet elder 516
-
357
-
Ash sp. 303 68
Spruce, red 210 14
Striped maple 163 39
Honeysuckle 123 83
Hemlock 68 0
Blackberry 40 15
Pin cherry 37 9
Balsam fir 19 2
Black cherry 18 2
Spirea t. 13 0
Hornbeam 5 0
White birch 4 0
Aspen sp. 3 0
Shadbush 3 0Choke cherry 1 0
Dogwood, alt. leaved 1 0
Wild raisin 1 0
Ribes sp. 1 0
White cedar 1 0
$ of Stems 
Browsed
€ of Total 
Wood Plants
4, Contribution 
to Total Browsed
37.9 34.6 39-8
36.9 28.7 32.2
23.4 16.9 12.0
32.9 6.3 6.3
8.8 5.5 1.5
31.6 5*4 5.2
69.2 0.9 1.8
22.3 0.5 0.4
6.7 0.4 0.124.0 0.3 0.2
67.0 0.2 0.4
0.0 0.1 0.0
37.0 0.1 0.1
24.3 0.1 0.1
10.5 0.1 0.1
1 1 .1 0.1 0.1
0.0 0.1 0.0
0.0 0.1 0.0
0.0 0.1 0.0
0.0 0.1 0.0
0.0 0.1 0.0
0.0 0 0
0.0 0 0
0.0 0 0
0.0 0 0
0.0 0 0
; I 'f
t > ■: 1 * 
a'H
i
Lr.j’
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Figure The Species Comxiosi tion of the Woody Plant
Segment of the Post-Clearing Vegetation.
Figure 5* The Contribution to Browse by the Woody 
Plants in the Post-Clearing Vegetation.
Other 1.2$
R. Maple 1.556
S. Elder 1.96 
Beech 6.3$ 
Witchhobble 5*2$
T. Birch 11.956
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Table VII. Percent of Milacre Plots Containing Deer Pellet Croups Before, 
and Three Tears After Clearing Establishment.
Eb. _______________ Experimental Areas (Blocks )
Clearings Plots I II 111 IV Mean
Pre Post Pre Post Pre Post Fre Post Pre Post
Square 0.25 acre 8 12.5 12.5 12.5 25.0 0.0 38.0 12.0 0.0
(V
9.0 19.011 0.57 11 18 17.0 4h.o 6.0 33.0 6.0 33.0 22.0 39.0 12.0 ^  38.0n 1.60 1 50 k.O 2k.0 k.o kk. 0 k. 0 30.0 6.0 22.0 k. 0^ 30.0
Strip 0.25 acre 8 0.0 25.0 0.0 38.0 0.0 12.0 12.0 38.0 12.0 28.0* it 0.57 n 18 0.0 kk.n 0.0 33.0 0.0 17.0 0.0 17.0 0.0 't '28.0
11 1.60 n 50 2.0 3k. 0 6.0 k2.0 6.0 30.0 k.o h2.0 k.O 37.O
Mean ? ,0 30.0
* North-south oriented strips only.
Table Till. Evaluation of the Effect of Orientation of the 0.57 Acre Strip 
Clearing on Deer Activity.*
Orientation No. _______________ Experimental Areas (Blocks )
of Strip Plots 1 II III IV Mean Hane,e
North-South 18 kk.k 33.3 16.6 16.6 27.7 1 6.6—kk.k
East-Nest 18 6 1 .1 27.8 5.5 0.0 23.6 0.0-61.1
* Entries in table are percent of mil-acre plots containing deer pellet groups
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A summary of mean differences in number of stems per 
milacre, in the four classes of vegetation, for each clearing 
type and block location was prepared. Since this summary and 
the results of the two analyses of variance are most vital to 
the realization of the main objective of the study, they are 
treated in the section titled Findings on page 95
Vegetative Response of
all Clearings: A matched "t" test was employed, using
difference scores and the four/e?fsU?&£s of vegetation previously 
described, to ascertain whether a significant change in vegetation 
took place upon establishment of clearings. The difference scores 
for each plot were the basic unit in this test. All four 
vegetation types showed significant change. The 0-2 foot woody- 
browse, herbaceous plants and ferns increased in number of stems, 
while the 2-h foot woody browse decreased. This design was 
considered inappropriate for evaluation of deer and hare activity 
due to the large number of plots without pellet groups.
Density Distribution of
Woody Plants?__________  Two procedures were employed to evaluate
the density distribution of plants by species in the individual 
clearings. Figure 6 illustrates the first procedure. Isolines 
of plant numbers were drawn in the same manner as contour lines 
are constructed from grid point elevations, the unit of measure­
ment being number of stems. The results were generally incon­
clusive although some trends were discernible. Sugar maple 
appeared to be evenly distributed in the square clearings with 
some tendency to concentrate in the northern two thirds of the 
strip clearings. Tellow birch was uniformly distributed in the 
strip clearings but exhibited low densities in the northeast 
quarter of the square clearings. Red. raspberry appeared to be 
denser in the southern most one-third and along the east border 
of the strip clearings and was of a lower density in the south­
east quarter of the square clearings. Beech was found primarily 
around the edges of the square clearings with highest densities 
on the north-south edges. In the strip clearings uniformly low 
densities were found with some concentration along the east 
border of the clearings' southern two-thirds.
Witchhobble appeared to be most dense in the horth-west 
Quarter of the square clearings and the northern third of the 
strip clearings. Red maple was most dense in the center and. north­
eastern edge of the square clearings and the north-south edges 
of the strip clearings.
In the second procedure a pilot sample of clearings were
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Figure 6. An Example of Density Distribution Analysis 
for Sugar Maple. Block I, O .576 Acre Square 
Clearing (Plots 11? - 13^). Density Interval 
100 Plants Per Milacre. Scale 1" = ^ chain.
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drawn to scale and those individual plots having changes of 50 
or ICO stems were delineated. Po consistent pattern could he 
found.
It was hoped that these two procedures would describe any 
relationships between vegetative response and light conditions 
as a function of differential shading by border trees through 
the diurnal cycle. Neither of the procedures satisfied this 
expectation.
Animal Activity in the Clearings; Deer, snowshoe hare, and ruffed 
grouse activity was evaluated with a simple Chi-square test.
In all comparisons the expected, value was determined by equal 
division of the total observed pellet groups. Uo significant 
difference in activity was found for any individual type of 
clearings. The total number of pellet groups on all plots for 
snowshoe hare and deer was significantly greater in post­
treatment tally. Buffed grouse populations are known to be 
quite low and although, as shown in Table IX, a greater number of 
droppings were tallied post-treatment, the increase was not 
statistically significant.
Pellet groups on the plots as tallied pre and post treat­
ment were not identified as to time of deposition in the 
analysis. It is assumed that weathering and leaf fall over a 
three year period was sufficient to permit comparison of the 
pre and post counts. The fact that milacre plots are not the 
most efficient pellet group sampling procedure could not be 
reconciled due to the main objective of the study, documentation 
of vegetative response.
A Chi-3auare test was also employed to ascertain relationship 
between vegetative changes and increase in deer activity. Two by 
two contingency tables were set up to test various levels of 
change in number of plant stems in relation to any increase 
in deer activity as evidenced by pellet groups. The results of 
these tests are shown in Table X. Table XI and figures 7 and 8 
illustrate the pattern of changes in animal activity on the 
clearing sites.
Evaluation of Deer Browsing; Deer browsing was evaluated
graphically and with correlation coefficients. Percentage con­
tribution of each species to the total number of plants in the 
tally (availibility) was plotted as a function of the percentage 
of each individual species browsed. The results of this analysis 
were generally inconclusive, and only sugar maple browsing was 
found to be positively correlated with availability significant 
at the 1.0 percent level, ("t11 test). It was felt that failure 
to achive large enough samples influenced the data. Other data, 
Table VI and figures k and 5 indicate that browsing corresponds
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Table IX. Pre Treatment - Post Treatment Comparison of
Deer, Snowshoe Hare and Ruffed Grouse Activity 
as Evidenced "by Frequency of Pellet Groups 
for All Plots.
Species and Tally Expected Value Observed Value Contribution X2
Deer
Pre treatment 124.50 36 62.91
Post treatment 124.50 213 62.91
X2 125.82**
Snow shoe Hare
Pre treatment 56.00 29 13.02
Post treatment 56.00 83 13.02
2X 26.04**
Ruffed Grouse
Pre treatment 3.50 1 1-79Post treatment 3.50 6 1.79
3-58
** Significant at 1$ level.
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Table X. Change in Classes of Vegetation in Belated to Deer Activity 
(Pellet Group Counts).
Type of Clearing Chi square values associated with tests of independence
between change in number of stems per milacre and. increase 
in deer sign______________________________________________
0-2 ft. Woody Browse Increase
2-h ft 
Browse
. Woody 
Decrease
Anv-7 10 stems SO stem 5P stem 5 stem 15 stem
0.256 Sauare 0.08 0.16 o.ho 0.20 0.11 1.09
Strip 1.5 0.71 0.17 0.17 0.h6 3-1
O .576 Square 0.11 0.00005 1.50 0.03 0.80 0.16
X-3 Strip 0.005 0.12 0.09 0.26 0.60 0.12
E-W Strip 2.ho 3.hh 0.h2 1.50 0.30 0.01
1.6 Acre Square 3.72 h .2 9* 12.6** 7.hh** 9.h9** 1.70
Strip 0.25 1.66 3.13 0.68 0.9c 0.0008
Total 1.8 h.h* 5.80** 1.50 6.17 * 1.07
* Significant at 5$ level.
at 1> level.it
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Ta"ble XI. Mean Difference Pre to Post Treatment in Humbers 
of Deer and Hare Pellets Per Milacre.
Type of Clearing Deer Hare
O.256 acre Square 0.125 0.187
Strip 0.3^5 0.187
0.576 acre Square 0.416 0.125
JT.S. Strip 0.371 0.041
E.W. Strip 0.194 0.136
1.6 acre Square 0.345 0.055
Strip 0.480 0.160
Total O.325 0.127
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Figure 8 • Change in Number of Hare Pellet Groups Per Milacre, Pre to Post
Treatment, for Clearing Size, Shape, Orientation and Block Location.
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with availibility except as noted for scarlet elder which 
appeared to he favored.
Findings!
Documentation of Vegetative Changes Before the Establishment of 
Clearings
Before the establishement of the clearings in i960 the con­
dition of the vegetation was the result of a commercial clear-cut 
timber harvest during the 19^0*s. The logging removed about 75$ 
of the basal area. In pre-1960 the vegetation was composed of 62 
species of woody and herbaceous plants. It was a plant community 
composed of the small herbeacous plants and tree seedlings right up 
through to the overmature trees left by the loggers. The vegetation 
density, all species and all height classes combined, was 166 stems 
per milacre. It was found that 15 very common species (Table IV)made 
up 93$ of the vegetation, with each contributing more than 1$ to the 
total number of stems. Sixteen species could be considered to be 
moderately common (each species contributing 0.1-0.99$ to total 
number of stems) making up 6$ of the vegetation. There were 30 species 
of rare or trace occurrence which made up the remaining 1$ of the 
plant community.
The woody plants (23 species) are the most obvious constituents 
of the plant community. These species account for about 36$ of the 
number of stems. Of these, 6 species made up 93-96$ of the woody 
vegetation. Figure 3 diagramatically shows the woody plant composition 
of various height classes of vegetation. Note, that sugar maple is the 
dominant species in the 0-2 foot class, witchhobble in the 2-h foot, and 
k-10 foot class, and beech in the 10 plus foot class, ft. general 
description then, is a forest with a "beech overstory; a collection of 
sugar maple seedlings under them, and a tangle of witchhobble at an 
intermediate height.
Vegetation in the third growing season following the establishment 
of the clearings using silvicides (2^ 5-T and sodium arsenite)
Following the establishment of the clearings, the vegetation was 
allowed to respond for two full growing seasons. A vegetation tally 
was made during the third growing season. At that time essentially 
all of the vegetation was in the 0-2 foot height class. The number of 
species represented was 85. The average stem count (all species) was 
362 per milacre, a twofold increase over the pre-clearing stem counts. 
The woody plant species doubled their number of stems; the herbaceous 
species nearly tripled their number of stems. Thirteen woody and 
herbaceous species (See Table V) were very common, making up 89$ of 
the plant community, each contributing more than 1$ to the total 
number of stems. Twenty-two species (0.1$ - 0.99$) were common,
- 26 - W-1Q5-R-6 I-A
composing 9$ of the vegetation. The remaining 1$ was composed 
of 50 rare or trace species.
The woody plants were reduced somewhat in their impor­
tance, and contributed only 2h$ to the total number of plant 
stems. The herbs has increased in importance, and in particu­
lar the ferns. (Compare Tables IV and V). Like the pre­
clearing vegetation, 6 species of woody plants composed 97^ 
of the woody plant contribution to the plant community (see 
Figure h). However, there was one difference: maple replaced 
striped maple in importance (compare Figures 3 and k).
Summary and comparison of the pre- and post- clearing vegetation
1. In the pre-clearing vegetation, woody plant species accounted 
for 36$ of the plants tallied, herbaceous species 6h$. In 
the post-clearing vegetation, woody species acccounted for 
2h$ of the plants tallied, herbaceous species
2. The average number of stems increased from 166/milacre in 
the pre-clearing vegetation to 362/milacre in the post­
clearing vegetation.
3. In both the pre and post-clearing vegetation a few species 
(15 pre, 13 post) accounted for approximately 90$ of the 
vegetation.
h. Most of the plant species tallied in the pre-clearing
vegetation were present in the post-clearing vegetation, but 
not necessarily of the same importance. Species not tallied 
in the post-clearing vegetation were mountain maple, willow 
sp., baneberry sp., blueberry, decumbent five fingers,
Indian pipe, and twinflower. All of these fell in the rare 
or trace classification.
5. The number of plant species increased in the post-clearing 
vegetation (pre- 62 species; post - 85 species). This increase 
was in the herbaceous species (See Table III).
6. It is significant that the ferns, wood and hay-scented, 
greatly contributed to the post-clearing vegetation (Tables 
III and V). The wood fern, while abundant in terms of num­
ber of stems appeared to be suffering from exposure, as its 
fronds were very small. This probably indicates that the 
wood fern may soon pass out of the clearing vegetation. On 
the other hand, hay-scented fern, which grows well in the 
open, can be expected to remain a major component of the 
clearing vegetation for some time to come. This abundance
of fern may be the result of the use of 2^5-T in the establish­
ment of the clearings. It has been noted that this chemical 
has little if any effect on the ferns when compared to the
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rather drastic effect it has on other vegetation, woody plants 
in particular. There has also "been significant increase in 
grasses and sedges in the clearings. These plants are not 
affected hy 2h5-T. Thus the ferns, grasses and sedges have an 
advantage in competition with other plants for space, and should 
he expected on clearings established in this manner.
?. Significant increases were noted in red maple (5 fold increase), 
scarlet elder, red raspberry, ash, yellow "birch, and pin cherry. 
Most of these are important deer "browse plants.
8. The herbaceous species, wood sorrel, bishop's cap, club moss, 
jack-in-the-pulpit, and partridgeberry diminished in numbers 
after clearing. "Violets, grass, sedge, ferns, and false 
lily increased in numbers.
9. Typical open-area herbaceous plants which have invaded the 
clearings are fireweed, lady's thumb, pearly everlasting, 
pussy toes, the hawk-weeds and Canada thistle.
Study of Deer Browsing on the Woody Plants in the Clearings;
As previously noted, six species of woody plants maae up 
97.^ of the woody plants in the clearings (Table V and ‘-Figure *0 . 
These species, in decreasing order of abundance, are red raspberry, 
sugar maple, yellow birch, beech, red maple, and witchhobble.
These plants, then, are the most available woody plants for the 
deer to browse on.
The average amount of browsing was determined for each woody 
plant species in the clearing (Table VI). The percent browsed 
calculations of plants with fewer than 5^0 stems, in the tally 
as previously stated, should be viewed with suspicion because 
of the small sample size. The data from Table VI indicate that 
five of the six most abundant species are heavily browsed and 
with about equal intensity (33^)* It appears that the deer did 
not choose to feed on the red maple preferring the others, as it 
was only browsed 8.8$. There is evidence that scarlet elder is 
a favorite browse species. While its numbers were few, it was 
very heavily browsed, twice as much as any of the more numerous 
species. It should, be noted that while beech was fairlv heavily 
browsed, these plants were primarily root suckers and not 
seedling plants.
Table VI and Figure 5 show the average relative importance 
of the various browse species. Red raspberry and sugar maple on 
the average provide 72^ of the woody plant browse, followed by 
yellow birch, beech, witchhobble, scarlet elder and. red maple 
in that order.
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Vegetative Response Associated with Size Shape and Orientation 
of the Clearings:
Although replication was not achieved with the four 
"block design the results indicate that the Northern Hardwood 
type is quite variable in terras of stem counts "before, and 
after, establishment of clearings. Subject to this limitation 
the analysis of variance revealed that no particular type of 
clearing produced a vegetative response significantly different 
from the other clearings. Table XII summarizes the mean dif­
ferences in number of steins pre to post treatment on the 
individual clearings. Tables XIII and XIV summarize the results 
of the two analyses of variance used to test differences in 
response due to size shape and orientation of the clearings.
Only blocks or interactions involving blocks produced 
statistically significant results with the exception of the 2-h 
foot woody browse where significant interaction between size and 
shape occurred. It is noteworthy that in all cases but total 
herbaceous plants blocks were a significant source of variation, 
and apparently influenced any response due to size or shape. 
However, since this study was not designed to evaluate possible 
effects of study areas no inference can be made as to the 
causes of this variation. A graph of the significant interaction 
of size and shape in the Z-k foot woody browse can be interpreted 
as follows. On 0.256 acre clearings there is less reduction 
in this class of vegetation on strip clearings than on square 
clearings. The situation is reversed on 0.576 acre clearings 
the square clearing creating the smaller reduction. Reduction in 
the 1.6 acre clearing appears to be the same for square and 
strip clearings.
Other Findings: While it is economical ($25-00 per acre)
to establish clearings with sodium arsenite and 2^5-T and oil 
a comparison of the study clearings with clear cut areas of the 
Huntington Forest indicates that the chemical treatment tends 
to retard succession.
Records of the 2-h foot height class of the woody 
browse species are somewhat contradictory. The presence of 
some plants in the height class post-treatment would indicate 
that the growing seasons were sufficient to bring plants into 
the height class. It has been documented by other studies that 
I960 was a good seed year for most species and therefore seed 
vas not likely a limiting factor. These facts would indicate 
that deer browsing on the plants had prevented their reaching 
2 foot in height. Tests, the results of' which are shown in 
Table X, however indicate that deer activity is not related to 
the larger decreases in this height class but are related to 
little or no decrease in the height class.
Clearings established with these methods are not
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Table XII. Mean Difference Pre-treatment to Post-treatment (No. of Stems 
Per Milacre).
Type of Vegetation Type of Clearing Block I II III IV Total
0» - 2' Voody Browse* 0.256 Acre Square 1 .1 100.5 16.3 22.4 34.5
Strip 5*1 69.I 30.9 67-5 43.2
O.576 Acre Square 93.5 2.6 33.8 20.1 37-5
N-S Strip 25.2 55-0 34.5 44.6 39.8
E-V Strip 64.5 70.9 11.2 15-1 40.4
1.6 Acre Square 25.2 55*^ 36.7 45.0 40.6
Strip 29.6 23.6 51.2 58.6 40.7
Total 34.9 53.9 30.7 39.0 39.5
* Includes 7 Major species (See Figure 5) Sugar maple, yellow birch, beech, red
maple, scarlet elder, witchhobble and raspberry.
2 1 - 4* Voody Browse 0.256 Acre Square -8.9 - 6.4 -8.8 -7.3 -7.8
Strip -4.6 -11.4 -1.6 -0.6 -3.6
0.576 Acre Square -5.1 -11.4 -5.4 -3.8 -6.4
N-S Strip -5.6 -17.6 -3.4 -8.1 -8.7
E-¥ Strip -1 .1 -14.7 -8.2 -4.9 -7.2
1.6 Acre Square -5.0 - 9.7 -7.5 -2.5 -6.2
Strip -5.1 -11.3 -3.7 -3.6 -5.9
Total -5.1 -11.8 -5.5 -4.4 -6.5
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Table XII continued.
Type of Vegetation Type of Clearing Block I II III IV Total
Total Herbaceous 0.256 Acre Square
Strip
O .576 Acre Square
H-3 Strip
E-W Strip
1.6 Acre Square 
Strip
Total
Ferns 0.256 Acre Square
Strip
0.576 Acre Square 
3I-S Strip 
E-W Strip
1.6 Acre Square 
Strip
Total
26.5 7.8 3.1 20.6 14.5-0.4 0.3 8.1 4.0 3.0
3.3 35.3 10.2 1.5 11.8
8.1 19.2 7.9 25.7 15.2
9.9 66.6 34.7 25.7 29.3
27.9 17.7 35.3 32.9 28.4
6.4 48.5 46.2 21.3 50.6
11.7 27.9 20.8 18.8 18.7
2.6 6.6 31.5 54.4 23.8
11.8 ll.l 1-3 3.4 6.9
22.3 19.9 38.9 26.8 27.0
10.5 8.3 33.8 29.3 20.6
12.3 21.8 38.6 34.7 26.9
14.6 21.8 36.8 24.1 40.6
12.1 19.5 34.7 25.6 23.0
12.3 15.6 30.8 23.3 24.1
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Table XIII. Analysis of Variance of Four Vegetation Classes as Influenced 
"by the Block Location, Size and Shape of Clearings in a 
Second G-rowfch northern Hardwood Forest. (Based on Difference 
in Humber of Stems Before and After- Treatment).
Source of Variation Deg. of F r e e d o m _________Significance (F. Test)
Woody Browse Total Herbaceous Ferns
ft. Z-h ft.
Blocks 3 5i 1i 1^
Size 2 — - - -
Shape 1 — — — —
Blocks x Size 6 155 _
Elocks x Shape 3 l i - -
Size x Shape 2 — c&
Blocks x Size x Shape 6 l?6 - - -
* Within Subclass or
Sampling Error 58h
Total oG?
* Within Subclass Kean Square Used as Denominator for all »F" Tests> *
N1
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Table XIV. Analysis of Variance of Four Vegetation Classes as Influenced.
"by Block Location and Orientation of Clearings in a Second 
Growth Northern Hardwood Forest. (Based on Difference in Humber 
of Stems Before and After Treatment.
Source of Variation Deg. of Freedom Significance (F. Test) 
Woody Browse Total Herbaceous 
0-2 ft. 2-4 ft.
Ferns
Blocks 3 l£(-)* li(-)
i1
Orientation 1 -(-) - (- ) —
Blocks x Orientation 3 5i If -
Within Subclass or
Sampling Error 136
Total 143
*1$ Denominator for "F" test within subclass or error mean souare.
\5i) 1 " " i! interaction mean squa.re.
- 32 - W-1G5-E-6 I-A
aesthetically pleasing particularly in the first year. The 
chemical treatment appears to limit leech reproduction to 
root suckers. Increases in yellow "birch seemed to he more 
related to inadvertent scarifications of the soil than removal 
of the overstory.
Results and. Conclusions:
1. Before creation of clearings in a cut-over northern hardwood 
forest there were 62 species of plants with a mean density
of 166 stems per milacre on the clearing sites. Woody plants 
made up J6 percent of the total number of stems.
2. It is possible, for an approximate cost of $25-00 per acre, 
to create clearings chemically with sodium arsenite and 
2h5-T and oil. Chemical treatment of this kind tends to 
favor some types of plants, notably grasses, sedges and ferns, 
while retarding the succession of others. Chemically 
created clearings are not aesthetically pleasing.
3- Three growing seasons after clearing with chemicals, 85 species 
averaged 3^2 stems per milacre, and woo'’y plants were reduced 
in importance to 2k percent of the total number of stems.
The woody plants were concentrated in the 0-2 foot height 
class.
k. The clearings, in total, produced a significant vegetative 
response. The response was positive in the case of the 0-2 
foot height class of seven woody browse species. (Mean 
increase 39*5 stems per milacre). It was also positive for 
all herbaceous plants and for ferns. (l8.9 and 2k.l stems 
per milacre respectively). The 2-k foot height class of 
woody browse decreased significantly. (6.5 stems per 
milacre).
5- significant difference in the vegetative response of
clearings could be shown to be associated with three differences 
in clearing size, 0.256 acre, 0.576 acre and 1.6 acre.
6. Tdo significant difference in the vegetative response of 
clearings could be shown to be associated with difference in 
clearing shape, square and strip .
7. No significant difference in the vegetative response of 
clearings could be shown to be associated with clearing 
orientation east-west as opposed to north-south.
8. In all four classes of vegetation, 0-2 foot wbody browsfe,
2-k foot woody browse, herbaceous plants and ferns, study 
areas or blocks exhibited significant variations. This may 
be viewed as a failure to replicate the clearings. It also
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points out the inherent variability of the Northern Hardwood 
Forest type. Because of this variation a large number of 
trials with intentional variation of many factors other 
than size, shape, and orientation would be required to 
generate data widely applicable to the Northern Hardwood 
Forest type.
9. It is too early to determine the longevity of vegetative 
response and the clearing's increased effectiveness for 
wildlife.
10. The only conclusive evidence of browse preference was for 
scarlet elder. All other specie? were browsed in accordance 
with their availibility, including beech (primarily root 
suckers).
11. No significant difference in animal activity on the clearings 
can be shown to be associated with the size, shape or 
orientation of clearings except as noted below. Deer and 
hare activity, as evidenced by pellet groups, increased on 
the clearings as a whole.
12. Deer activity appears to be related to increases of ten or 
more stems per milacre in the 0-2 foot woody browse plants 
and go decreases of not more than 0-5 stems per milacre in 
the Z-k foot woody browse. This relationship holds for the 
clearings as a whole and for the 1.6 acre square clearing.
13. The data suggest that a 1.6 acre clearing may be nearing a 
critical size for marked increase in clearing effectiveness. 
Larger clearings may be more effective.
lh. Due to an apparent retardation of succession and increased 
activity of browsing animals it appears likely, at present, 
that chemical creation of clearings is not a suitable 
method of regenerating cut-over hardwood lands. Observation 
at a later date may modify this conclusion.
Recommendationst One of the objectives of this study is to
determine the longevity of response produced by clearings. 
Accordingly previous progress reports indicated that a tally 
would be made in the summer of 1965• Because the clearings 
were judged to have changed very little since the 1963 
tally a second post-treatment tally has been postponed. It 
is the judgment of the investigators that such a tally 
should be made, when and if, the conditions in the clearings 
indicate significant changes have occured. Evidence to date 
has shown that animal activity increases with the establish­
ment of clearings. It remains to be seen if activity as 
evidenced by animal sign is a measure of the effectiveness 
of clearing. Only future observation will provide knowledge
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of effectiveness and longevity of the clearings and their 
silvicultural implications. For this reason this report should 
he considered as an interim final report. The results of 
future observations and studies of the clearings will he reported 
when significant information is obtained.
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Tal)le XV. List of the
COMMON NAMF,
Woody Plants
Ash, sp.
Ash, white 
Aspen, quaking 
Aspen, sp.
Balsam fir 
Beech
Birch, white 
Birch, yellow 
Blackberry 
Cherry, black 
choke
Logwood, alt. - leaved 
Elder, scarlet 
Hemlock 
Honeysuckle 
Hornbeam 
Maple, mountain 
red
striped 
sugar 
Raisin, wild 
Raspberry, red 
Ribes, sp.
Shadbush
Spirea tomentasa 
Spirea spp.
Spruce, red 
White cedar 
Willow sp.
Witchhohhle
Herbaceous Plants
Aster sp.
Baneberry spp.
Bedstraw
, rough 
, sweet scent.
Plant Species that Appear in this Report.
SCIENTIFIC NAME
Fraxinus spp.
Fraxinus Americana 
Populus tremuloides 
Populus sp.
Abies balsamea 
Fagus grand!folia 
Betula papyrifera 
Betula alleghaniensis 
Rubus spp.
Peunus serotina 
i virgin! ana
pennsylvanica 
Cornus alternifolia 
Sambucus canadensis 
Tsuga canadensis 
Lonicera spp.
Carpinus caroliniana 
Acer spicatum 
Acer rubrum 
Acer pennsylvanium 
Acer saccharum 
Viburnum cassinoides 
Rubus spp.
Ribes spp.
Amelanchier spp.
Spirea tomentasa 
Spirea spp.
Picea rubens sarg. or Picea rubra link 
Thusa occidentalis 
Salix spp.
Viburnum alnifolium
Aster spp.
Actaca sp.
Galium asprellum 
Galium triflorum
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Table XV continued.
COMMON NAME SCIENTIFIC NAME
Bellwort Uvularia sessilifolia
Bindweed sp. Convolvulus spp.
Bishops cap Mi tella nuda
Blueberry Vaecunlum spp.
Bugle weed Lycopus vniflorus
Carrion flower Smilax herbacea
Clintonia Clintonia borealis
Clubmoss sp. Lycopodium spp.
Cucumber root Medeola virginiana
Dogwood, dwarf Cornus canadensis
False lily Miaianthemum canadense
False violet Dalibardarepens
Fire weed Epilobium awgustifolium
Five fingers Fotentilla canadensis
Goldenrod spp. Solidago spp.
Goldthread Coptis groenlandica
Grass sp. Not differentiated
Ground pine Lycopodium obsenium
Eawkweed, spp. Hieracium spp.
Devil's paint " awrantiacum
King devil " prantense
Horsetail Equisetum spp.
Indian pipe Monotropa uniflora
J ack-in-the-pulpi t Arisaema triphyllum
J ewelweed Impatiens biflora
Lady's thumb Polygonum peroicaria
Moccasin flower Cypripedium acaule
Nettle, hemp Galeopsis
Nightshade Solanum spp.
Partridgeberry Mitchella repens
Pearly everlasting Anaphalis margoritacea
Pussy toes Antennaria spp.
Raspberry, dwarf Rubus acaulis
Sarsaparilla Aralia spp.
Sedge spp. Carex spp.
Sheep sorrel Rumex spp.
Shinleaf Pirola elliptica
Skullcap, muddy Scutellaria spp.
Speedwell Veronica spp.
Starflower Trientalis borealis
Strawberry Fragaia spp.
Thistle, Canada Ciesium arvense
Trillium spp. Trillium spp.
Twin flower Linnaea borealis
Twisted stalk Streptopus spp.
Violet spp. Viola spp.
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Table XV continued.
COMMON NAME SCIENTIFIC NAME
Wood sorrel Oxalis montana
Ferns
Fern, "beech
Christmas 
Hay-scented 
Lady 
New York 
Sensitive 
Shield 
Wood
Fhegopteris polypodioides 
Polystichum acrostichoides 
Dennstaedtia punctilohula 
Allyrium angustum 
Dryopteris nonehoracensis 
Onoclea sensihilis 
Dryopteris intermedia 
Dryopteris spinulosa
Fernald, M.L, 1950* Grays Manual of Botany.-.American Book Co., New York
Karlov., W.N. and E.S. Karrar, 195S. Textbook of Dendrology. McGraw- 
Hill Book Co. Fourth Edition. $66 pp.
Heady, Harold F. 19^0. Annotated List of the Forms and Flowering 
Plants of the History for Wildlife Station. Roosevelt Wildlife 
Bull. Vol. ?, No. "3, pp 23^--3^ 9-
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Table XVI. List of Animal Species as They Appear in this Report
Deer (white-tail)
Hare (snowehoe)
Ruffed &rouse
Odocoileus virginianus borealis 
Lepus EUkricanus 
Bonasa utabellus
